Intrinsic Reaction Coordinate
The IRC shown in Figure S1 is produced from two different IRCs, and shows the reaction path from MPAN-OH via the M-TS transition state to form HMML + NO 3 , and further via the E-TS transition state to HAC + CO + NO 3 . The barrier height from MPAN-OH to M-TS is relatively small compared to the barrier height between HMML and E-TS. The deep well between the two transition states, may trap the HMML. 
Acrolein reactions
Reactions mechanisms for acrolein (CH 2 CHCHO) following H-abstraction, similar to those for methacrolein (MACR) are shown in Figure S2 . 
b Including B3LYP/aug-cc-pVTZ ZPVE correction.
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Estimate of yields.
We have estimated the yield of the intermediates and products in the investigated reactions (e.g. (OH) is assumed to be 3 kcal/mol, which includes the rotational (1 kcal/mol), [6] vibrational (1 kcal/mol -thermal average) and translational energy (3/2 kT ~ 1 kcal/mol). 
MPAN + OH) with a RRKM master equation analysis using the

